Demonstrating plasmid-based horizontal gene transfer in complex environmental matrices: a practical approach for a critical review.
Plasmid-based dissemination of antibiotic resistance genes in environmental microbial communities is a matter of concern for public health, but it remains difficult to study for methodological reasons. In this study, we used the broad host range plasmid pB10 to compare and to point out the main drawbacks of the three different approaches currently used to evaluate plasmid transfer in natural communities. Culture-based selection of transconjugants appeared to be compromised by high prevalence of antibiotic resistances among natural communities, unless high loads of initial pB10-donor inocula were used. Fluorescence-based detection of transconjugants reached a dead-end consequently to the narrow host range of bacteria expressing fluorescent proteins from a genetically modified pB10 plasmid, in addition to the relatively high background level of fluorescence exhibited by some environmental matrices. The molecular-based approach was the only one to provide a mean to detect rare plasmid transfer events following a low but realistic initial pB10-donor inoculation. Whatever the method, culture-based or molecular-based, the detection of successful transfer events in a given environmental matrix seemed to be linked to the initial stability of the donor inoculum. Depending on the matrix considered, eukaryotic predation plays a significant role in either limiting or promoting the plasmid transfer events.